Abstract Schwartz-Jampel syndrome (SJS) is a heterogeneous autosomal recessive syndrome of myotonia and bone dysplasia.
Abstract Schwartz-Jampel syndrome (SJS) is a heterogeneous autosomal recessive syndrome of myotonia and bone dysplasia. Two types have been recognised: the classical type with late infantile or childhood manifestation and a rarer form with neonatal manifestation.
We report five families with a total of 11 children affected with severe neonatal SJS. All presented after birth with skeletal abnormalities and feeding difficulties. Five had the typical pursed appearance of the mouth. Nine died from respiratory complications (five in the neonatal period and four before 2 years of age). One (4 months old) remains hospitalised since birth requiring continuous oxygen supplementation and one (5 months old) requires nasogastric tube feeding and has repeated attacks of aspiration.
Only seven of the 17 previously reported neonatal SJS cases had a similar course to the patients in this report. We suggest that within neonatal SJS there is a subgroup which manifests severe respiratory and feeding problems and has a poor prognosis. This report brings the total number of children with neonatal SJS reported from the UAE to 14. This represents the largest review of this syndrome to date from one centre and indicates that this syndrome is fairly common in the population of the UAE.
Schwartz-Jampel syndrome (SJS) is characterised by myotonia with mask-like face and skeletal dysplasia with growth retardation. Two types have been described. The classical type which usually manifests late in infancy and a rarer, more severe form with neonatal manifestation. Although 17 cases of SJS with neonatal manifestation have been reported,'-" the clinical and radiological features in the neonatal period ofthis type of SJS have not been properly delineated, mainly because in the majority of the reported cases the diagnosis was not suspected until after the neonatal period.
In this paper we report five families with a total of 11 children affected with severe neonatal SJS. The clinical and radiological features of previously reported cases of SJS with neonatal manifestation will be reviewed.
Case reports FAMILY 1 The family shows complex consanguinity with a total of four affected out of 12 children in two sibships. There was one miscarriage in each sibship (fig 1) . Case 
(IV 7)
This female was the product of a normal pregnancy and term delivery. Birth weight was 2500 g (5th centile) and length was 45 cm (<5th centile). At birth she was noted to have the following dysmorphic features: asymmetrical head, short palpebral fissures, pursed appearance of the mouth during crying or any stimulation, and abnormal ear helices. There was bilateral camptodactyly with overlapping fingers. All the limbs appeared short. There was limited extension of the elbow joints, bowing of the femur and tibia, and overlapping toes (fig  2A, table) .
X ray at 2 days of age showed bowing of the long bones, particularly of the lower limbs, with cortical thickening ofthe diaphyseal concavities and osteoporosis. There was metaphyseal flaring of the long bones ( fig 2B, table) .
The baby continued to need oxygen therapy, although clinically and radiologically the chest and heart were normal. She died suddenly at the age of 10 days.
Case 2 (IV5) Data were retrieved from hospital records. A boy, the brother of case 1, was the product of a normal pregnancy and breech delivery at term. The baby was asphyxiated at birth and needed resuscitation with ventilatory support.
He was noted to have shortening and bowing of the lower limbs. A few days after birth, cardiomegaly was diagnosed, which was attributed to the asphyxia and was treated accordingly. He later developed pneumonia and died on the eleventh day of life from respiratory complications. 
Case 4 (V-3)
A boy, the brother of case 3, was born by caesaerean section at 42 weeks' gestation because of malposition. He developed a high temperature the following day; however, blood cultures, CSF, and urine cultures were negative. The baby failed to suck either from the breast or bottle, but feeds by nasogastric tube were well tolerated. Examination at 7 days ofage showed a weight of 28 kg (>10th centile) and head circumference of 36-5 cm (50th centile). The ears appeared low set and backward slanting. There were bilateral simian creases and flexion contractures of the third and fourth fingers bilaterally with ulnar deviation of the thumb. The lower limbs showed severely bowed tibiae and shorter than normal femora. There was limited abduction of the hips and a large inguinal hernia on the right side. Routine investigations were normal. Chest x ray showed eventration of the right diaphragm. CT scans of the brain and chromosomes were normal. Skeletal survey at 1 month of age showed similar findings to case 3 (table) .
The baby continued to have difficulty in feeding owing to his inability to suck. Although there was no obvious respiratory distress, his colour was generally pale and dusky. After discharge from hospital he needed repeated admissions because of recurrent pneumonia. He died at the age of 2 years from respiratory complications. FAMILY 2 The parents are UAE nationals, first cousins once removed, and are of the same tribe as the first family (fig 1) . Their first baby (IV-2) had bone deformities and tracheo-oesophageal fistula for which he was operated upon. He died eight days after surgery from respiratory complications. No other information is available.
Case 1 (IV 5)
This boy was the product of a normal pregnancy. Delivery at term was by LCS because of placenta praevia. Birth weight was 2720 g (10th centile), length 45 cm (<5th centile), and head circumference 35 cm (50th centile).
Examination at birth showed shortening of the limbs, particularly the lower limbs, with bowing of the femora and tibiae. There was bilateral camptodactyly, overlapping fingers, and bilateral talipes equinovarus. The baby had the typical pursed appearance of the mouth during crying, (fig 4A, B, table) .
No other abnormalities were detected apart from a systolic murmur at the left sternal edge. Throughout his stay in hospital he had irregular fever although investigation for sepsis on many occasions was negative. He also continued to require 36% oxygen in order to maintain oxygen saturation of 95 to 97%. He was unable to swallow and required nasogastric tube feeding.
Chromosome analysis, CT scan of the brain, investigations for sepsis, and blood chemistry were normal. Echocardiography showed a small ventricular septal defect. Skeletal x rays at 2 days of age showed bowing of both femora and tibiae with cortical thickening at the diaphyseal concavities (fig 4C, table pertrophic. The muscle spindle, nerves, and blood vessels were normal.
The child needed continuous nasal oxygen therapy with a flow between 2 and 3 1/min and nasogastric tube feeding. He deteriorated slowly and died at 1 month of age. FAMILY 3 The parents are first cousins of Omani origin. There is a history of one miscarriage and three other babies died in the neonatal period with similar abnormalities. The other 10 children are said to be normal (fig 1) .
Case 1 (III6)
This boy was the product of a normal pregnancy and term delivery. Birth weight was 2485 g (<5th centile). The amniotic fluid was heavily meconium stained and the baby started grunting immediately after birth. He was resuscitated but continued to have grunting and sternal retraction and required 80% oxygen. Examination showed proximal shortening of the limbs and bowing of the tibiae, limited extension of the elbows, camptodactyly, overlapping fingers, and mild micrognathia. The mouth appeared small.
In the two weeks of his stay in hospital, he could not be weaned off the oxygen. He developed unexplained fever. Investigations for possible sepsis were negative, and central fever was suspected.
Chromosome analysis, ultrasound of the kidney and brain, and echocardiography were normal. Skeletal survey at 5 months of age showed similar changes to the previous cases ( fig 5A,  B, table) .
The baby had difficulty in feeding and required nasogastric tube feeding. He died at the age of 7 months after developing aspiration pneumonia. FAMILY 4 The parents are first cousins of Omani origin and are of the same tribe as the third family (fig 1) . The A few days before discharge he was noted to have thermal instability although blood culture and other investigations for sepsis were normal. Skeletal survey at 4 months of age showed generalised osteoporosis, mainly at the metaphyses, which were widened and irregular, and bowing of the long bones with cortical thickening at the diaphyseal concavities, particularly affecting the lower limb bones and humeri ( fig  6A, B, table) .
He developed repeated attacks of aspiration pneumonia and died during one of these attacks.
Case 2 (III2)
This boy was the second child of the couple. Pregnancy was normal and delivery at 31 weeks of gestation was normal. Birth weight was 1580 g. He developed signs of RDS in the first hour after birth and needed ventilatory support for four days and oxygen in the incubator for another six days.
Examination and skeletal survey at birth showed exactly the same phenotype as his brother (table). Brain and renal ultrasound were normal.
Throughout his stay in hospital he was unable to suck and needed nasogastric tube feeding. He developed repeated attacks of aspiration pneumonia which led to his death at 1 month of age. FAMILY 5 The parents are first cousins of Pakistani origin. The father is 37 and mother is 30 years old. Their first child died at the age of 3 months with similar abnormalities and inability to suck. There are three other normal children (fig 1) . The mother's sister is married to the father's brother and their first child is said to be short with bowed limbs.
This pregnancy was normal and delivery at term of twin females was normal. Twin 1 had a birth weight of 3450 g (>50th centile) and head circumference of 35 cm (50th centile). She had the following dysmorphic features: short palpebral fissures, pursed appearance of the mouth during crying (fig 7A, b) , bilateral camptodactyly with adducted thumbs, and mild ulnar deviation of the hands. There was limited extension of both elbows, mild bowing of the lower limbs, overlapping toes, and bilateral correctable positional talipes. The baby appeared stiff as a whole and had poor sucking and swallowing.
During her stay in the SCBU she was noted to have temperature instability but septic screening including urine, CSF, and blood culture were repeatedly negative. Brain short palpebral fissures and pursed appearance of the mouth. In three cases the mouth appeared small. It should be emphasised, however, that the typical mouth appearance was apparent only during crying in most cases and could readily have been missed. Other nonspecific features found in these children included micrognathia, high arched palate, and low set ears.
Skeletal abnormalities were present in all the children in this report. These included camptodactyly with overlapping fingers, bowing of the long bones, particularly the tibia (family 5 had milder bowing), and limited movement of the joints, particularly extension of the elbow. Limited abduction of the hip, talipes of the feet, and shortening of the limbs were present in some of them.
Skeletal x rays showed identical changes in nine out of 11 cases in this report. These included generalised osteoporosis, particularly at the metaphyses of the long bones, bowing of the long bones, particularly the tibia, with cortical thickening at the diaphyseal concavity and widening of the metaphyses. In two cases (family 5) there was increased bone density and flared metaphyses of the long bones with mild bowing of the tibia.
Eleven ofthe 17 previously reported neonatal SJS cases had skeletal abnormalities at birth.
bowing ofthe tibia, limited movement of joints, camptodactyly, and talipes. However, skeletal x rays in the neonatal period were performed in four cases only.347 11 These showed osteoporosis and bowing of the tibia with cortical thickening at the diaphyseal concavities in three cases."71 In case 1 of Hunziker et al7 skeletal x rays at 3 months showed similar changes. In one case there was a generalised increase in bone density, wide sutures, and short limbs with wide metaphyses.4
All the children in this report had feeding difficulties with inability to swallow, requiring nasogastric tube feeding which led to repeated attacks of aspiration pneumonia and chest infections.
Only three of the previously published cases were reported to have had weak sucking and feeding difficulties279 and one case had a weak sucking reflex.4 Three had choking attacks in the neonatal period, particularly after cold drinks, with no mention of feeding or swallowing difficulties and no respiratory complications.68
Respiratory difficulties with hypoventilation presenting in the neonatal period was present in eight out of the 11 cases in this report. High oxygen delivery was required in order to maintain adequate Po2 and this was followed by difficulty in weaning off the oxygen. This led to death in the neonatal period of five of the 11 children. Four cases survived the neonatal period but developed repeated chest infections resulting in death before 2 years of age. The remaining two cases are still alive; one is 3 months old, hospitalised since birth, requiring continuous oxygen supplementation, and one is 5 months old on nasogastric feeding with repeated attacks of aspiration pneumonia.
Respiratory distress after birth associated with hypoventilation requiring ventilatory support was present in the case ofFarrell et al. 4 This led eventually to death and necropsy showed hypertrophy of the muscles of the diaphragm, EMG at six weeks in one case in this report showed continuous complex repetitive firing in all muscles tested. It was not possible to perform EMG on the other cases because it was not available at the time. However, we believe the combination of dysmorphic features in these children is typical of SJS, particularly the pursed appearance of mouth on stimulation, the skeletal abnormalities, in particular the bowing of the tibia, and the characteristic x ray changes of the bones. Marden-Walker syndrome and Freeman-Sheldon syndrome were considered in the differential diagnosis. Marden-Walker syndrome is characterised by blepharophimosis, joint contracture, immobile face, and small mouth. However, bowing of the bones, particularly of the tibia, and the typical pursed appearance of the mouth are absent. In addition, skeletal x rays are usually normal." In Freeman-Sheldon syndrome there is marked hypertonia, absence of joint contractures, and the whistling appearance of the mouth is constant and not intermittent. There are also no x ray changes or bowing of the bones. '4 15 It has been suggested that the neonatal manifestation of SJS indicates a more severe clinical course with a poor prognosis. However, some of the neonatal SJS cases reported previously had a similar course to the late onset type with no feeding or respiratory complications and normal survival.'"56810 Therefore, it appears that within the neonatal type of SJS there is a subgroup which manifests severe respiratory problems and has a poor prognosis. Identification of the molecular basis will help us to understand the clinical variability of this syndrome. Recently the SJS gene has been mapped to lp34-p36. 1 
